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(54) Installing cable-ducts 

(57) For installing a tubular cable-duct (21) around a 
cable (22) buried in the ground the cable is freed around, 
starting from a free end (22.1), from ground and the 
cable-duct is slid over the freed part of the cable. The 
cable-duct is pushed over the freed cable by exerting 
pushing forces on the aboveground end (21.1) of the 
cable-duct while at the same time tautening and keeping 
tautened the cable in the cable-duct. Preferably, said tau- 
tening and keeping tautened occurs by means of a 



winching wire (24), which is coupled through the above- 
ground end of the cable-duct to the foremost end (22.1) 
of the cable. In a preferred embodiment, freeing the 
ground around the cable occurs with a liquid which is 
supplied under pressure through the cable-duct along 
the cable and is spouted outwards via a foremost end 
(21 .2) of the cable-duct, preferably via a spouting mem- 
ber (28), which is mounted on the foremost end of the 
cable-duct 
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Description 

A. Background of the invention 

1. Field of the invention 

The invention is in the field of providing cable-ducts 
in the ground. More particularly, it relates to a method 
and a device for installing a cable-duct around a cable 
buried in the ground. It furthermore relates to a method 
for installing a cable-duct in the ground by making use of 
a cable buried in the ground. 

2. Prior art 

At present, a transition is taking place in telecommu- 
nication networks from electrical signal transmission to 
optical signal transmission on an ever greater scale. In 
this transition, electrical cables, in this case copper 
cables, are being replaced by optical fibre cables. !n con- 
trast to copper cables, optical fibre cables are installed 
in the ground not directly, but in special cable-ducts, usu- 
ally in the form of plastics tubes, inter alia, because of 
their greater vulnerability and greater weld-free lengths. 
If a copper cable has to be replaced by an optical fibre 
cable, the copper cable can be dug up and replaced by 
such a plastics tube into which the optical fibre cable is 
later introduced and installed. Since the digging of 
trenches in the ground is expensive and time-consum- 
ing, trench-free installation techniques are also used, 
depending on the circumstances. 

Various trench-free installation techniques are 
known for installing such cable-ducts in the ground. 
Thus, for example, reference [1] (see under C. for details 
relating to references cited) discloses a techniques for 
drilling with the aid of a drilling head mounted on the fore- 
most end of a drilling rod which is formed by a number 
of coupled, hollow tubular drilling-rod sections. In this 
techniques, the drilling head is pushed, optionally 
together with the drilling rod into the ground, while rotat- 
ing, with at the same time a drilling liquid being forced 
through the hollow drilling rod and the drilling head. Dur- 
ing the progress of the drilling, new drilling-rod sections 
are continually coupled on at the rear. During this oper- 
ation, the drilling head is tracked from above the ground 
radiographically and is guided via the drilling rod. Once 
the drilling rod has reached a desired aboveground end 
point, a cable-duct to be installed is attached, in the end 
po<nt, to the foremost end of the drilling rod. The drilling 
rod is then withdrawn from the drilled hole, the cable-duct 
being pulled into the drilled hole, optionally preceded by 
a reamer. Such a guided drilling techniques has the 
advantage that the existing infrastructure, such as water- 
ways, motorways and railways, do not have to be dis- 
turbed. This known techniques does, however, have a 
number of disadvantages. It is fairly expensive, inter alia 
because of the navigation system for the drilling head. 
In urban areas, there is an increased risk of damage to 
existing water lines, gas lines, electricity lines and other 



lines, inter alia because of the limited accuracy of the 
navigation. The drilling rods require a certain stiffness 
whicn appreciably limits the sharpness of bends in the 
drilling route. In addition, in the event of replacement, dis- 
5 carded copper cables remain behind in the ground, and 
this is undesirable, inter alia, for environmental consid- 
erations. 

References [2], [3], and [4] disclose a techniques for 
replacing ground cables, in which a specific digging 

io apparatus is used which advances around the ground 
cable in the axial direction under hydraulic drive and 
whicn can loosen and flush away the ground around the 
cable to be replaced, after which the cable can easily be 
pulled out of the ground. The apparatus is provided with 

15 special nozzles for a flushing liquid which is fed through 
a liquid line which the apparatus carries along parallel to 
the cable as it advances. Parallel thereto, the apparatus 
also carries along two feedlines for feeding an hydraulic 
liquid for the hydraulic drive. During the extraction, the 

20 replacement cable is pulled into the ground at the end of 
the cable to be replaced. This known techniques can be 
used for installing cable-ducts if a cable-duct is pulled in 
place of a cable. Advantages of such a method of install- 
ing cable-ducts in the ground are that a navigation sys- 

25 tern can be dispensed with, that the risk of damage to 
other lines in the ground is minimal, and that the cable 
to be replaced does not remain unused in the ground as 
an interfering object and can also be recycled. A disad- 
vantage is, however, that the lines carried along by the 

30 apparatus have to be pulled through the drilled hole over 
the entire length in an unprotected manner, and must be 
removed after loosening the cable in the ground prior to, 
or at the same time as, the withdrawal of the cable. Under 
these circumstances, there is an additional risk that the 

35 drilled hole formed around trie loosened- cable is 
affected, in particular if the drilled hole is rather tortuous. 

Reference [5] discloses a techniques for laying ducts 
in the ground in a trench-free manner, in which a tube is 
slid into the ground over an existing cable. Said tech- 

40 niques uses a so-called ramboring apparatus which 
advances coaxially under pneumatic drive over the 
cable, with the ground around the cable being pushed a- 
side. While advancing, the apparatus pulls a tube con- 
nected to it, which slides along over the cable freed from 

45 ground. Through the tube, also feedlines for compressed 
air and possibly a lubricant are conveyed. The pneumatic 
drive occurs by means of piston -cylinders mounted in the 
apparatus which carry out an oscillating strike movement 
under compressed air drive, as a result of which the 

so apparatus slides forward over the cable jerkily. With such 
a techniques, a cable-duct can basically be installed into 
the ground without excavation, after having installed a 
tubular cable-duct around an old cable, by removing said 
cable thereout after which the cable-duct is ready for 

55 inserting a new cable. Said techniques also has the 
advantages that no navigation system is needed, that the 
risks of damage to other cables in the ground is minimal, 
and that the old cable can be removed in a simple man- 
ner. An additional advantage is that the feedlines carried 



3 



EP 0 710 863 A1 



4 



along are situated in a protected manner in the tube 
drawn by the apparatus. However, said, techniques has 
a number of limitations. The pulling forces exerted by the 
ramboring apparatus on the foremost end cf the tube can 
soon be insufficient to be able to slide a tube, steadily 
increasing in length, along over the cable through the 
drilled hole in the ground, especially if said cable is quite 
tortuously situated in the ground. Moreover, the use of a 
pneumatically driven ramboring apparatus is not always 
suitable. The apparatus for example does not operate 
well, or does not operate at all, in soft ground; whereas 
vibrations can occur in hard ground due to the pneumatic 
strikes. Said vibrations can be harmful to possible build- 
ings in the surrounding. Furthermore, carrying along the 
feedlines requires a relatively large inner diameter for the 
tube in respect of that of the cable. Finally, the means for 
scraping dirt, which means are provided at the front of 
the apparatus, can impede the advancing of the tube. 

B. Summary of the invention 

The object of the invention is to provide a method 
and device with which a cable-duct can be installed in 
the ground, in which the disadvantages of the known 
techniques discussed above do not occur, but the advan- 
tages do. 

The invention relates to a method and a device with 
which, as with the techniques disclosed in reference [5], 
a cable-duct is slid over a cable buried in the ground. 
However, instead of exerting pulling forces on a foremost 
end of the cable-duct the cable-duct is slid over the cable 
by exerting pushing forces on the cable-duct. 

A method for installing a tube-like cable-duct around 
a cable buried in the ground, said method comprising the 
following steps: 

freeing the ground around the cable in a forwards 
longitudinal direction, starting from a free end of the bur- 
ied cable, and 

advancing, over the part of the cable freed from 
ground, a foremost end of the cable-duct and subse- 
quent parts of the cable-duct in said forwards longitudinal 
direction, starting from the free end, 
and said method being disclosed in reference [5], is char- 
acterized in accordance with the invention in that the step 
of advancing the cable-duct over the part of the cable 
freed from ground comprises the following substeps: 

exerting pulling forces on the cable with the help 
of pulling means engaging on the free end of the buried 
cable in a direction which is substantially opposed to said 
forwards direction, and 

exerting pushing forces, with the help of pushing 
means which forces engage on the cable-duct in a direc- 
tion which is substantially opposed to the direction in 
which the pulling forces are exerted. 

In a preferred embodiment of the method in accord- 
ance with the invention, the pulling means comprise 
winching means provided with a winching wire which is 
supplied by the tubular cable-duct, to be installed, via a 



rearmost end thereof, and coupled to the free end of the 
buried cable. 

In a further preferred embodiment of the method in 
accordance with the invention the pushing forces are 

5 generated by bracing the rearmost end of the cable-duct 
against bracing means which, together with the winching 
means, are arranged in a mutually fixed position on sup- 
port means which are displaceable in said forwards lon- 
gitudinal direction, while at the same time tautening and 

w winding up the winching wire with the winching means. 
This is very advantageous as no further driving means 
are needed than those for the winching means. 

Further preferred embodiments are directed at 
installing the cable-duct in one piece, and at a cable-duct 

15 comprising duct segments which can be coupled. 

In a still further preferred embodiment, use is made 
of the fact that a tubular cable-duct, which can be slid 
fairly easily over a cable, must have an inner diameter 
which is larger than the outer diameter of the cable to 

20 such an extent that through the space, between inner 
wall of the duct and the cable, a liquid can be pressed 
into thedirection in which the cable-duct is slid along over 
the cable in order to serve as a drilling liquid. Preferably 
a spouting member is used, which encompasses the 

25 cable and is displaceable in the longitudinal direction 
thereof, which member is coupled to the foremost end of 
the cable-duct, with the liquid being led into the direction 
of and through the spouting member to a front of the 
spouting member. 

30 In again still further preferred embodiments of the 
method, the step of freeing the ground around the cable 
occurs with pneumatically or hydraulically driven freeing 
means, such as the above-mentioned digging and ram- 
boring apparatus, which are coupled to the foremost end 

35 of the cabl e-duct and with feedlines for driving such free- 
ing means being carried along parallelly to the cable in 
the cable-duct. Said preferred embodiments have the 
great advantage that simultaneously with exerting push- 
ing forces on the cable-duct, pulling forces on the fore- 
go most end of the cable-duct are exerted, which forces 
support said pushing forces. Thus, much larger installa- 
tion lengths for the cable-duct can be attained, than with 
only exerting pushing or pulling forces. 

A device for installing a tubular cable-duct around a 

45 cable buried in the ground, in accordance with the inven- 
tion comprises: 

winching means provided with a winching wire 
having first coupling means for a tension-proof coupling 
to a free end of the buried cable, 

so clamping means for clamping an end of a cable- 

duct. 

a feed-unit which can be connected to an end of 
a cable-duct for feeding a liquid to a cable-duct con- 
nected to the feed-unit, and 
55 displaceable support means on which the winch- 

ing means, the clamping means and the feed-unit are 
arranged in a mutually fixed position with respect to one 
another. 
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Other preferred embodiments cf the invention are 
summarized in further subclaims. 

C. References 

[1] Commercial prospect of TERRABOR® 2001 A 
directional drilling system, Craelius, E 110388; 
[2] DE-A-33312S1; 
[3] GB-A-21 03888; 
[4] GB-A-2085670; 
[5] DE-A-3826513. 

The references are deemed to be incorporated in the 
present application. 

D. Brief description of the drawing 

The invention will be explained by reference to a 
drawing which comprises the following figures: 

FIG. 1 shows diagrammatically a longitudinal sec- 
tion through a cable buried in the ground over 
which a cable-duct has been slid over a cer- 
tain length by the method of the invention; 

FIG. 2 shows diagrammatically the device in accord- 
ance with the invention at a first stage of per- 
forming the method; 

FIG. 3 shows diagrammatically the device in accord- 
ance with the invention in a second stage of 
performing the method; 

FIG. 4 shows diagrammatically a spouting member 
in accordance with the invention during per- 
formance of the method at the stage shown 
in FIG. 3; 

FIG. 5 shows diagrammatically a longitudinal sec- 
tion through a coupling piece with which two 
cable-duct segments are coupled to one 
another in a third stage of performing the 
method. 

E. Description of an embodiment 

An embodiment of a method and device for installing 
a tubular cable-duct around a cable buried in the ground 
in accordance with the invention is described below. 
Before going into the embodiment in greater detail, 
essential features thereof are first explained by reference 
to FIG. 1. FIG. 1 shows diagrammatically a longitudinal 
section through a cable 1 buried in the ground 2. A tubu- 
lar cable-duct 4, hereinafter referred to as duct for short, 
which is fed above-ground has been slid over a dug-up, 
freed end 3 of the cable over a certain length. In order to 
slide the duct further over the cable in the ground starting 
from this situation, a pulling force F t (see arrow F^ is 
exerted on the freed end 3 in the duct 4 and pushing 
farces F Q (see arrows FJ are exerted on an aboveground 
end 4.1 of the duct 3 in a direction essentially opposite 
to the direction of the pulling force F t . This implies, in fact, 
that the cable is tautened throughout the duct at .1s end 



3. Simultaneously with the exertion of the pulling and 
pushing forces, a liquid (arrows v) is pumped into the duct 
4 under pressure via the aboveground end 4. 1 of the duct 
in the direction of a foremost end 4.2 of the duct. Said 

5 liquid flows out of the duct at the foremost end 4.2 of the 
duct and penetrates and softens the ground locally 
around the cable, and at least partially flushes it away, 
as a result of which a space 5 is produced around the 
foremost end 4.2, which space 5 is more easily penetra- 

70 ble for the foremost end of the duct than the unsoftened 
ground. In the space 5. the foremost end 4.2 of the duct 
4 is slid further as a consequence of the resultant of the 
pulling and pushing forces mentioned. 

It should be pointed out that the description "above- 

75 ground" of the end 4.1 of the cable-duct 4 is more gen- 
erally understood as meaning that part of the duct not 
yet installed around the cable. 

In order to be able to follow any bends in the cable 
well while the cable is being slid forward, the duct must 

20 have a certain degree of flexibility. Tautening the cable 
throughout the duct prevents that duct and cable start 
upsetting or kinking in the case of such a flexible duci as 
a consequence cf the exertion of the pushing forces, as 
a result of which the sliding forward is made difficult or 

25 even blocked (seizes up). 

Instead of using a pressurised liquid in order to cre- 
ate free space in which the foremost end of the cable- 
duct can be slid forwards, a ramboring apparatus as dis- 
closed in reference [5] can also be applied. Also digging 

30 apparatus such as disclosed in references [3], [4], and 
[5] can be used after some modification, so that they can 
also carry along a cable-duct around the cable, and with 
the feedlines such as for hydraulic drive being guided 
through the cable-duct. Using such boring and digging 

35 means has the advantage that, simultaneously with the 
pushing forces exerted on the cable-duct and the pulling 
forces exerted on the cable, pulling forces are exerted on 
the foremost end of the cable-duct as well. As a result, 
the installing-length for a cable-duct can under circum- 

40 stances be substantially enlarged. In the following how- 
ever, exemplary embodiments are elaborated into further 
detail in which pressurised liquid is used with the duct 
itself being used as a feedline, so that it is not necessary 
to carry along additional feedlines through the cable- 

45 duct. Moreover, a relatively simple spouting member will 
suffice, which is displaceable around the cable and which 
is directly coupled to the foremost end of the cable-duct. 

FIG. 2 and FIG. 3 show diagrammatically a first 
stage and a second stage, respectively, of the perform- 
so ance of the method and an associated device with which 
a cable-duct 21 is slid over a cable 22 buried in the 
ground. To achieve the first stage, a cable end 22. 1 , here- 
inafter referred to as foremost end 22.1 of the cable, of 
the buried cable 22 is freed from the ground, for example 

55 by digging a pit 23 in the ground around said end. The 
other cable end (not shown), hereinafter also referred to 
as the rearmost end of the cable, is also dug up and fixed. 
Between the foremost and the rearmost end of the cable, 
the cable-duct has to be installed around the cable in the 
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ground. A winching wire 24 is then fastened to the fore- 
most end 22.1 by means of a tension-proof coupling 35. 
In doing so, the winching wire 24 is fed through the cable- 
duct 21 from a winch 25 permanently mounted on a 
mobile support platform 26. The cable-duct 21 is laid out 
over its length above-ground, for example on the ground, 
but preferably over one or more mobile duct guides 27. 
The length of the cable-duct laid out corresponds to the 
length of the cable in the ground between the foremost 
and rearmost cable ends which have been dug up. 
Mounted at the foremost end 21.2 of the cable-duct 21 
is a spouting member 28. The spouting member has a 
passage opening 29 via which the winching wire 24 is 
brought out of the cable-duct The passage opening 29 
of the spouting member 28 has a diameter which is 
somewhat larger than the diameter of the cable 22, so 
that the spouting member can easily be slid over the 
cable 22 with some play. A rearmost end 21.1 of the 
cable-duct 2 1 is coupled to an outlet channel 30 of a feed- 
unit 31 for feeding a liquid under pressure. The feed-unit 
31 is also permanently mounted on the support platform 
26. For the purpose of coupling an end of a cable-duct, 
the feed-unit 31 is provided around the outlet channel 30 
with take-up means 32 in which the rearmost end 22.1 
of the duct can be received in a clamped and iiquid-tight 
manner. The feed-unit 31 is furthermore provided with 
an inlet channel 33 to which a feedline (not shown) for 
the liquid is connected, and with a passage opening 34, 
which is sealed for the liquid in a leak-free manner, for 
the winching wire 24. The passage opening 34 is posi- 
tioned with respect to the outlet channel 30 in such a way 
that the winching wire 24 is introduced into the duct from 
the winch 25 through the feed-unit 31 in an essentially 
straight line via the passage opening 34 and via the outlet 
channel 30. 

Every mobile duct guide 27 is such that a cable-duct 
can push, in its longitudinal direction with some resist- 
ance, over the guide; i.e. that, if a cable-duct supported 
by the duct guide is pushed forward in its longitudinal 
direction, the duct guide travels with it unless its travel is 
blocked. 

From the arrangement shown in FIG. 2, the winching 
wire 24 with the winch 25 is then first tautened and wound 
up over some length (in arrow direction A). As a result, 
owing to the fixed arrangement of the winch 25 with 
respect to the feed-unit 31 , of the tensicn-proof coupling 
of the rearmost end 22.1 of the duct in the feed-unit 31 
and of the mobility of the support platform 26, the fore- 
most end 22.1 of the cable is pulled into the cable-duct 
21 through the spouting member 28, or, in other words, 
the cable-duct is slid over the winching wire and the fore- 
most end of the cable. The length ever which the winch- 
ing wire 24 is wound up in this process is, for example, 
such that the spouting member 28 collides with the 
ground in the pit 23. In order to achieve a supple guid- 
ance of the foremost end 22. i of the cable into the pas- 
sage opening of the spouting member while pulling in. 
the tension-proof coupling 35 of the winching wire 24 with 
the foremost end 22.1 of the cable is preferably provided 



with a conically extending guide piece for the transition 
between the diameters of the winching wire and the 
cable. 

Another method of introducing the foremost end. 

5 coupled to the winching wire, of the cable into the fore- 
most end of the cable-duct is as follows: first the spouting 
member 23 is slid around the foremost end 22.1 of the 
cable by hand. Then the winching wire 24 fed through 
the cable-duct 21 is coupled by means of the tension- 

10 proof coupling 35 to the foremost end 22.1 of the cable, 
tautened and wound up over a certain length so that the 
foremost end 21.2 of the cable-duct 21 is slid into the 
direction of, and over, the foremost end 22. i of the cable. 
Thereafter, the spouting member 21 is mounted on the 

15 foremost end 21 .2 of the cable-duct. The winching wire 
is then wound up a little further still, for example again 
until the spouting member collides with the ground in the 
pit 23. 

After these preparations, a liquid pumping installa- 

20 tion (not shown) is connected to the inlet channel 33 of 
the feed-unit by means of a feedline (also not shown) in 
order to feed liquid under pressure and is then set in 
operation. Under the pressure, the liquid is forced in the 
direction of the spouting member 28 via the inlet channel 

25 33 and the outlet channel 30 of the feed-unit 31 , through 
the cable-duct 21. first along the winching wire 24 and 
then along that part of the cable 22 already pulled into 
the cable-duct and forcibly spouted outwards through 
openings (see below for more detail) of the spouting 

30 member 28 from the cable-duct. The spouting liquid 
impregnates the ground outside the cable-duct with liq- 
uid and flushes it away This forms a space 36 which is 
penetrable for the foremost end 21.2, provided with the 
spouting member 28, of the duct. The duct is slid forward 

35 over the cable and the foremost end 21 .2 with the spout- 
ing member 28 is pushed into said penetrable space 36 
by slowly winding up the winching wire 24 with the winch 
25 in the mean time. As a result of continuously supplying 
fresh liquid, fresh penetrable space 36 in which the duct 

40 21 is constantly slid further forward over the cable 22 in 
the direction of the rearmost end of the cable is con- 
stantly formed in the forward direction around the spout- 
ing member 28. In order to prevent the winch becoming 
too heavily loaded during winding up and in order to with- 

45 stand the pushing forces on the rearmost end of the 
cable-duct, the travelling chassis of the support platform 
is preferably also driven by a motor. The travelling chas- 
sis may also be provided with a brake mechanism in 
order to slow down the forward movement of the support 

so platform in the event of any upsetting or kinking of the 
aboveground part of the cable-duct. Around the duct 
which is slid forward there also arises a tubular cavity 37 
in wnich the cable-duct 21 can easily slide forward and 
in which any excess liquid can flow back in the direction 

55 of the pit 23 originally dug and can be pumped out there- 
from for reuse (not shown). This stage is shown in FIG. 
3. If a mobile duct guide 27 approaches the pit 23 in the 
course of sliding forward, said duct guide 27 is removed 
from underneath the cable-duct 21 . The sliding along of 
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the cable-duct forward over the cable in the ground is 
continued until the spouting member 28 reaches the 
rearmost end of the cable which has been dug up. Tnen 
the liquid supply is stopped, the winding-up of the winch- 
ing wire is discontinued and the winching wire is slack- 5 
ened. The rearmost end 22.1 of the duct is then 
uncoupl ed from the feed-unit 3 1 and the support platform 
25 is removed some distance from the rearmost end 21 . 1 
of the duct 21 . Thereafter the winching wire 24 is uncou- 
pled from the foremost end 22.1 of the cable. Because 
the support platform 26 cannot generally travel into the 
pit 23, the cable end 22. 1 with the tension-proof coupling 
35 of the winching wire 24 will still be situated in the 
cable-duct 21 at some distance from the rearmost end 
21.1 of the cabie-duct so that the tension-proof coupling 
35 is not directly accessible to uncouple the winching 
wire 24. In that case, a piece of the cable-duct of suitable 
length can be sawn off. Use can also be made of an aux- 
iliary tube of suitable length which can be coupled to, and 
decoupled from, the rearmost end 21.1 of the cable-duct 
and with which the cable-duct is temporarily lengthened 
so that, after said auxiliary tube has been uncoupled, the 
tension-proof coupling 35 is directly accessible. Con- 
versely, the winching wire can be lengthened in a corre- 
sponding way by means of an auxiliary piece which can 
be uncoupled. 

When the cable-duct has been installed in such a 
way around the cable in the ground, the cable may 
optionally be removed from the duct at one of the two 
ends, for example by pulling. After the rearmost end (not 
shown) of the cable has been released, the cable may 
also be pulled out directly using the winching wire, that 
is to say without releasing it from the foremost end of the 
cable, by winding the winch up further and winding the 
cable onto the drum of the winch. It goes without saying 
that the drum of the winch must have suitable dimensions 
for this purpose. The feed-unit 31 is preferably divisible 
in such a way that it can be removed from the winching 
wire. 

Water, for example, can be used as liquid. A drilling 
liquid often used in ground borings and composed of 
water to which bentonite has been added can also be 
used. Such a drilling liquid has the advantage that the 
wail of the tubular cavity 37 around the duct 21 in the 
ground is reinforced, as a result of which the risk of col- 
lapse, which would make it difficult to push forward, is 
reduced. 

FIG. 4 shows a longitudinal section of an embodi- 
ment of the spouting member 28 during operation (see 
the stage shown in FIG. 3) in greater detail. This embod- 
iment has an essentially cylindrical hollow housing 41 
provided with a rounded (streamlined) front part 41 . 1 and 
an open tail part 41.2. The housing 41 at least partly 
encloses a cavity 42 between the front part 41 . 1 and the 
open tail part 41 .2. The front part 41.1 is provided with 
a cable passage opening 43 which is coaxial with the 
cylindrical axis of the housing 41 . Furthermore, the hous- 
ing is provided with a number of liquid channels 44 which 
lead outwards through the thickened front part from the 



cavity 42 enclosed by the housing and which ends in noz- 
zles 45 at the ouiside of the front part. The nozzles are 
preferably provided in concentric rows over the outside 
of the front part, the number of nozzles being matched 
to a desired spouting density over a desired spouting sur- 
face area. The cable passage opening 43 has a diameter 
whicn is somewhat greater than the cable diameter. The 
open tail part 41.2 is provided with a coupling means 
whicn, only by way of example, is constructed as an inner 
sleeve 46 which is mounted coaxially in the tail part 41 .2 
and which partly projects outwards from the tail part and 
on whicn the foremost end 21 .2 of the cable-duct 21 is 
coaxially mounted, for example by means of a screw cou- 
pling (not shown). The cylindrical housing has an exter- 
nal diameter which is essentially equal to the external 
diameter of the foremost end 21 .2 of a cable-duct 21 cou- 
pled or to be coupled to the tail part 41 .2 of the housing. 
During operation, the liquid v fed under pressure through 
the duct 21 along the cable 22 flows out of the foremost 
end 21.1 of the duct, through the inner sleeve 46 into the 
cavity 42 and is forced outwards and spouted via the liq- 
uid channels 44 through the nozzles 45 and along the 
cable through the cable passage opening 43. The liquid 
v forced and spouted outwards softens and flushes away 
the ground with liquid at the outside of the front part of 
the spouting member, free space 36 thereby being 
formed. In addiiicn, when it slides the spouting member 
in through the cable passage opening 43, the cable is 
flushed clean by the liquid flowing past it. 

The liquid pumping installation can also be placed 
on the support platform 26. In order, if necessary, not to 
load the winch too heavily, the liquid pumping installation 
is preferably arranged separately, optionally travelling 
concomitantly during operation. This is the case, in par- 
ticular, if the liquid is a drilling liquid having a specific 
composition which has to be fed from a separate reser- 
voir. 

To perform the method, it is not necessary for the 
feed-unit and the winch to be placed in a mutually fixed 
arrangement on one and the same mobile support. They 
may also be arranged in positions which are mutually 
separate, but the feed -unit must always be arranged in 
a mobile manner. The pushing forces F d required during 
operation on the rearmost end of the cable-duct may be 
exerted, for example, by using a support platform whose 
travelling undercarriage is driven by a motor. This is not, 
however, necessary. The pushing forces can be exerted 
on any points on the entire aboveground end of the duct. 
In this arrangement, the winching wire can be fixed over 
a suitable length, or even replaced by a wire having a 
fixed length, whose one end is coupled to the foremost 
end of the cable and whose other end is anchored in the 
earth above-ground. 

In order to feed the winching wire 24 through the 
cable-duct, the cable-dud is provided, for example when 
it is laid out in its length, with a traction wire (for example 
with the aid of a traction plug powered with compressed 
air) with which the winching wire is then pulled in. 



15 



20 



25 



30 



35 



40 



45 



50 



6 



EP 0 710 863 Al 



12 



The spouting member can also be embodied in 
rotating form. For this purpose, the spouting member is 
provided with a rotary coupling to the foremost end of the 
cable-duct and the nozzles in the front part of the spout- 
ing member have an orientation which is such that the 
liquid flowing out under pressure makes the spouting 
member rotate around its cylindrical axis. In order to 
increase the reaming action of such a rotating spouting 
member further, the outside of the front part is also pro- 
vided with cutting knives. The spouting member can also 
preferably be divisibly assembled and disassembled 
lengthwise around and from the cable, respectively. This 
facilitates the mounting of the spouting member around 
the cable and makes it possible to remove the spouting 
member even in the case where the duct does not need 
to be installed over the entire cable. 

Another method of rotating the spcuting member is 
to make the duct rotate in its entirety over its length by 
driving the aboveground part of the duct in a rotating 
manner. 

In the above, an embodiment of the method has 
been described in which the cable-duct to be installed is 
laid out over its full length and then installed over the 
cable in the ground in one 'sliding movement'. This is not, 
however, necessary. The cable-duct can also be installed 
in segments, successive cable-duct segments, or duct 
segments for short, for example 50 m long, being cou- 
pled in line with one another in a liquid-tight manner and 
slid over the cable in the ground. FIG. 5 shows a longi- 
tudinal section of a coupling piece 51 which connects a 
rearmost end 52 of a first duct segment 53 to a foremost 
end 54 of a second, subsequent duct segment 55. The 
coupling piece 51 is tubular with a centre part 56 having 
an external diameter essentially equal to the external 
diameter of the duct segments and, on either side of the 
centre part 56, narrower spurs 57 and 53 to which the 
ends 52 and 54, respectively, of the duct segments 53 
and 55 are coupled in a liquid-tight manner, for example 
by means of a screw coupling. A venting nipple 59 is 
installed in the centre part 56 of the coupling piece 51 . 
The internal diameter of the tubular coupling piece 51 is 
so much greater than the cable diameter that the liquid 
flow along the cable in a cable-duct formed from such 
coupled duct segments is not impeded during operation. 

The auxiliary tube described above which can be 
coupled and decoupled and has a specific length and 
which is coupled in line with the rearmost end of the 
cable-duct in order to make direct access to the tension- 
proof coupling 35 of the winching wire 24 possible after 
decoupling is preferably coupled with the aid of the same 
coupiing piece 51. 

The segmented installing of the cable-duct proceeds 
as follows. A first duct segment 53 extended by means 
of a coupling piece 51 using a second duct segment 55 
of specific length as auxiliary tube is slid over the cable 
22 in the ground in a manner as described by reterence 
to FIG. 2 and FIG. 3 until the coupling piece 51 has 
passed the foremost end 22.1 of the cable. The liquid 
supply is then stopped and the winding-up of the winch- 



ing wire 24 is discontinued. FIG.' 5 shows this instant dur- 
ing operation. At this time, the tension-proof coupling 35 
which, only by way of example, is constructed as a hook 
60 attached to the foremost end 22. 1 of the cable and an 

5 eyelet 61 attached to an end of the winching wire 24 is 
situated in the second duct segment 55 used as auxiliary 
tube. The winching wire 24 is then slackened, the rear- 
most end of the second segment 55 used as auxiliary 
tube is decoupled from the feed-unit 31 and the foremost 

w end 54 of the second segment is uncoupled from the cou- 
pling piece 51 . The second segment 55 is then slid back 
over the slackened winching wire 24 and the winching 
wire is released at the tension-proof coupling 35 from the 
foremost end 22. 1 of the cable. One of the ends of a third 

is duct segment is then coupled by means of a new cou- 
pling piece 51 to the foremost end 54 of the second duct 
segment 55 used as auxiliary tube and the winching wire 
24 is fed through the second and the third duct segment 
and coupled by means of the tension-proof coupling 35 

20 to the foremost end 22.1 of the cable. Thereafter, the 
other end of the third duct segment on the original cou- 
pling piece 51 is coupled to the rearmost end 52 of the 
first duct segment 53. the rearmost end of the second 
segment used as auxiliary tube is again coupled to the 

25 feed-unit 31 , and the winching wire 24 is again tautened. 
This instant during operation is also shown in FIG. 5. with 
the proviso that 55 now indicates the third duct segment 
and 54 its foremost end. Now the liquid supply is contin- 
ued again, the venting nipple 59 of one or two coupling 

30 pieces 51 at the ends of the third duct segment also being 
opened; and the winching wire 24 is again wound up 
slowly. This instant during operation corresponds to that 
shown in FIG. 3, with the proviso that the duct 21 is now 
made up of three duct segments. Every subsequent duct 

35 segment is added in a similar way between a preceding 
duct segment already installed around the cable in the 
ground and the second duct segment used as auxiliary 
tube until the spouting member 28 on the foremost end 
21 .2 of the cable-duct, in this case of the first duct seg- 

40 ment 53, reaches the rearmost end of the buried cable. 

Claims 

1. Method for installing a tubular cable-duct around a 
45 cable buried in the ground, said method being char- 
acterized by the following steps: 

the freeing of the ground around the cable in 
a forwards longitudinal direction, starting from a free 
end of the buried cable, and 
so the advancing of 3 foremost end of the cable- 

duct and the subsequent parts of the cable-duct in 
said forwards longitudinal direction over the part of 
the cable freed from ground, starting from the free 
end. 

55 characterized in that 

the step of advancing the cable-duct over the part of 
the cable freed from the ground comprises the fol- 
lowing substeps: 

exerting pulling forces on the cable with the 
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help of pulling means engaging on the free end of 
the buried cable in a direction which is substantially 
opposed to said forwards direction, and 

exerting pushing forces, with the help of 
pushing means, which engage on the cable-duct in 
a direction which is substantially opposed to the 
direction in which the pulling forces are exerted. 

2. Method in accordance with claim 1 , characterized in 
that the pulling means comprise winching means 
provided with a winching wire which is supplied by 
the tubular cable-duct to be installed via a rearmost 
end thereof, and coupled to the free end of the buried 
cable. 

3. Method in accordance with Claim 2, characterized 
in that the pushing forces are generated by bracing 
the rearmost end of the cable-duct against bracing 
means which, together with the winching means, are 
arranged in a mutually fixed position on support 
means displaceable in said forwards direction, while 
at the same time tautening and winding up the 
winching wire with the winching means. 

4. Method in accordance with Claim 1 , 2, or 3, charac- 
terized in that the cable-duct to be installed is laid 
out beforehand in its length direction in one piece, 
with the cable-duct laid out being supported at least 
locally by support means displaceable in said for- 
wards longitudinal direction. 

5. Method in accordance with Claim 1 , 2 or 3, charac- 
terized in that the cable-duct to be installed com- 
prises tubular duct segments which can be mutually 
coupled, the foremost end of every subsequent duct 
segment being coupled to a rearmost end of an 
immediately preceding duct segment, after the 
directly preceding duct segment has been slid for- 
ward for, at least, the greater part in the ground 
around the cable. 

6. Method in accordance with one of the Claims 1 , --, 
5. characterized in that the step of freeing comprises 
a substep, in which a fluid is fed under pressure via 
a rearmost end of the cable-duct, and flows out- 
wards at the foremost end of the cable-duct. 

7. Method in accordance with claim 6, characterized in 
that the fluid is a liquid, with the cable-duct being 
used as a feedline for the liquid. 

8. Method in accordance with claim 7. characterized in 
that a spouting member is mounted around the 
cable, which member is displaceable in the longitu- 
dinal direction thereof and is coupled to the foremost 
end of the cable-duct, and in that the liquid is led into 
the direction of, and through the spouting member 
to a front of the spouting member. 



9. Method in accordance with claim 7 or 8. character- 
ized in that the liquid is a drilling liquid which is fed 
from a separate reservoir. 

5 10. Method in accordance with one of the Claims 1. 

5, characterized in that the step of the freeing com- 
prises a substep. in which freeing means are used 
displaceable around the cable in the longitudinal 
direction thereof under pneumatic or hydraulic drive, 

io and which means are coupled to the foremost end 
of the cable-duct. 

11. Device for installing a tubular cable-duct around a 
cable buried in the ground, characterized in that the 

75 device comprises: 

winching means provided with a winching 
wire having first coupling means for a tension-proof 
coupling to a free end of the buried cable, 

clamping means for clamping an end of a 
20 cable-duct, 

a feed-unit which can be connected to an end 
of a cable-duct for feeding a fluid to a cable-duct con- 
nected to the feed-unit, and 

displaceable support means on which the 
25 winching means, the clamping means and trie feed- 
unit are arranged in a mutually fixed position with 
respect to one another. 

12. Device in accordance with Claim 1 1 , characterized 
30 in that the feed-unit is provided with: 

an inlet channel provided with connecting 
means for connecting a feedline for feeding a liquid 
under pressure, 

an outlet channel provided with coupling 
35 means for coupling in a liquid-tight manner an end 
of a cable-duct to the outlet channel for discharging 
the liquid fed via the inlet channel into a cable-duct 
coupled to the outlet channel, and — 

a passage opening for feeding the winching 
40 wire in an essentially leak-free manner from the 
winching means through the feed-unit via the outlet 
channel up to and into a cable-dud coupled to the 
outlet channel. 

45 13. Device in accordance with Claim 1 1 , characterized 
in that the device further comprises a spouting mem- 
ber, displaceable in the longitudinal direction over 
the cable, which member is provided with second 
coupling means for a substantially liquid-tight cou- 

so pling to a foremost end of a tubular cable-duct to be 
installed. 

14. Device in accordance with Claim 13, characterized 
in that the spouting member comprises an essen- 
55 tially cylindrical hollow housing provided with a 
rounded front in which a cable feedthrough channel 
is received coaxially with the cylindrical housing, 
through which channel a cable can be fed with play, 
and in which front a number of spouting openings 
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are accommodated through which liquid can be 
spouted outwards from the housing, and with an 
open tail end provided with coupling means for a 
coaxial, at least essentially fluid-tight coupling to an 
end of a tubular cable-duct. 5 

15. Device in accordance with Claim 14, characterized 
in that the coupling means of the spouting member 
include a rotating coupling by means of which the 
spouting member can be rotated with respect to a w 
foremost end, which is coupled by means of the 
rotating coupling, of a cable-duct, and in that the 
spouting openings have an orientation by means of 
which a liquid spouting outwards through the spout- 
ing openings makes the spouting member rotate is 
during operation. 

16. Device in accordance with Claims 14 or 15, charac- 
terized in that the spouting member comprises two 
parts which can be coupled around a cable. 20 

17. Method for installing a tubular cable-duct making 
use of a cable buried in the ground, comprising the 
following method steps: 

the installing of a tubular cable-duct around 25 
the cable in the ground, and 

the removal of the cable from the cable-duct, 
characterized in that the installing of the tubular 
cable-duct occurs in accordance with the method of 
one of the Claims 1 . --, 1 1 . 30 
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